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Translator's note. I ' J jJ 

Description of the invention 

1. Name of the invention 
Electret Filter 

2. Range of the claims of the invention 

Electret filter, that has as its main material a material where, an electretized 
macromolecular (polymeric) film is continuously bent or folded, and over the 
whole surface of the film wrinkles are formed and a thickness is acquired and 
together with that a large number of connected air paths are formed. 

2. Electret filter according to the above described Claim 1 of the present invention, 
where a laminated layer product that is obtained as the electretized film with the 
formed on it wrinkles is horizontally stacked and the front edges of the wrinkles are 
adhered or melt adhered onto the film surface, is used as the main material. 

3. Detailed explanation of the invention 

The present invention is an invention about an electret filter, that is used in order 
to remove the fine (microscopic) particles, that are mixed in a gas material or a 
liquid material, with the goal to purify the air, dust collection, etc. 

As an equipment that is used in order to purify air by eliminating the tobacco smoke 
or dust etc., from the air, already, the equipment where dust is electrically 
eliminated, and the electrostatic filter, etc., have been used. However, in the case of 
these devices, the equipment costs are high, and not only that, but also, there are the 
drawbacks that it is said that the working life, where an effective flowing capabilitv is 
maintained, is short. 

Regarding the present invention, it is an invention where in order to eliminate 
these drawbacks an electret filter is suggested where an electretized ma cromolecular 
Jim is used as the filter, that has excellent dust collection capability and "also that Fas 
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a long working life. 

Regarding the present invention, it is an invention about an electret filter, that has 
as its main material a horizontal layer product where, an electretized 
maeromolecular film is continuously bent or folded, and over the whole surface of 
the film wrinkles are formed and a thickness is acquired and together with that a 
large number of connected air paths are formed, and by using this electretized film 
the structure of the electret filter is formed. Also, in the case of the present 
invention, the front edges of the wrinkled electret film, that has been stacked, are 
adhered or melt adhered, and this laminated layer product is used as the main 
material of the electret filter. 

Regarding the ma eromolecular materi al that is used according to the present 
invention, it is a good option if it is a material that can form a film according to the 
iliettmoh^^ the fks&=-jextensinn mpthod, the cutting method etc., and for 

example, it is ^possible to use poly olefin resin, polyester resinTpcrty amide resin etc., 
thermoplastic resins, phenol resin, formaldehyde resin, urea - formaldehyde resin, 
melamine - formaldehyde resin, etc., thermo setting resins. Among these resin 
materials, besides the polyethylene, polypropylene, poly - 4- methyl - 1- pentene, 
polystyrene, etc., polyolefin resins, that have excellent electret performance, also, 
polyethylene terephthalate, etc., polyester resins and polycarbonate resin, are 
preferred. And these resins include the materials that are compounded with or graft 
polymerized with unsaturated carboxylic acids or their derivative materials. Also, in 
these resin materials, depending on the requirements, it is also possible to 
compound the well known from the previous technology, stabilization agents, for 
example, anti-oxidation agents, thermal resistance stabilization agents. 

Regarding the maeromolecular film material, usually, it is produced at a thickness 
that is within the range of approximately 3 microns ~ 3 mm, and depending on the 
requirements, it is uniaxiallv or b iaxially orien ted. In tiiecase of this 
maeromolecular film material, it is also a good option if it is a f oamed materi al or a 
material that has porous properties, and it is also a good optionif it is a material that 
has been subjected to a crosslinking treatment, and it is also a good option if it is a 
nonwoyen fabric ^ejjlm, and it is also possible to use a material where 2 or more 
layers have been l ayer lamin ated. The maeromolecular film material is elecEFeTTzea 
according to the different well known methods, like for example, the thermal 
electretization method, the electro-electretization method, the radio- electretization 
method, the mechano - electretization method, the magneto - electretization 
method, the hot electretization method, etc. In the case of this electretization 
treatment, depending on the goal, it can be conducted at the same time with the film 
formation, or before or after that. 

After that, the practical examples according to the present invention will be 
explained based on the diagrams presented. 
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In the case of the Practical Example 1, that is shown in Figure 1, the electretized film 
1 is continuously bent in a mountain type shape, and over the whole surface of the 
film, the wrinkles 2, are formed, and a thickness is obtained, and together with that, 
a large number of triangular prism shape continuous air paths 3, are formed, and 
this -electretized film 1 that has the imparted on it wrinkles, is stacked in the 
direction of the thickness, as a flat electret film 4 is i nserted in between, and also, on 
the bottom side also, a flat electret film is added, and the front edges of the wrinkles 
are adhered or melt adhered onto the flat electret film 4, and the product 5 of 
laminated layers of electret film that has imparted on it wrinkles, is obtained. 

According to this practical example, it is preferred that the distance between the 
same wrinkled electret film 1, 1, 1 in the layer lamination direction, is made to be 
the same, namely, it is desirable that each film is placed in a position that is paratlely 
translated relatively to the direction of the layer lamination. 

In the case of the Practical Examples 2 that is shown in Figure 2, an electret film 6 is 
folded so that a continuous pile is formed, and over the whole surface of the film, 
the wrinkles 7 are formed, and a thickness is obtained, and together with that, a 
large number of deformed cylinder air pathways 8, is formed, and then this electret 
film 6, with the imparted on it wrinkles, is stacked in the direction of the thickness, 
as a flat electret film 9 is inserted in between, and also, on the bottom side also, a flat 
electret film 9 is added, and the front edges of the wrinkles are adhered or melt 
adhered onto the flat electret film 4, and the product 10 of laminated layers of 
electret film that has imparted on it wrinkles, is obtained. 

Regarding the Practical Example 3, that is shown according to the presented in 
Figure 3, the electret film 11 is continuously folded along the longitudinal direction, 
and over the whole surface of the film the wrinkles 12 are formed, and thickness is 
acquired, and together with that, a large number of square cylinder shaped 
continuous air pathways 13, are formed, and this wrinkled electret film 11 is stacked 
in the direction of the thickness, and the front edges 14 of the wrinkles are adhered 
or melt adhered, and the structure of the wrinkled electret film laminated layer 
product 15, is formed. 

In the case of the Practical Example 4, that is shown according to the Figure 4, the 
electret film 16 is continuously bent in a pile type shape, and over the whole surface 
of the film, the small wrinkles 17 are formed, and thickness is acquired and together 
with that the square cylinder shaped continuous air pathwavs 18, are formed, and 
the front edges 19 of the the wrinkled electret film 16, that is* laminated at the 
bottom, are adhered or melt adhered onto the surface of the film, and by that the 
structure of the wrinkled electret film laminated layer product 20, is formed. 

Regarding these practical examples, the film layers are fixed to each other by 
adhesion or melt adhesion, and usually, the film layers are stacked over each other 
and then from both sides they are fixed bv pressure,' and bv that the structure of the 
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filter is obtained. 

Figure 5 is a figure in order to show one detailed example of the filter, and in that 
case, in the box 21,. that has been cut open on both the front and the back surface, the 
laminated layer product 5, that is formed from the imparted with wrinkles electret 
filter, is inserted, and the air that is being purified 21, is flowing in the direction 
from the front to the back surface of the box 11, and it passes through the 
continuous air pathways 3 

Regarding the present invention, as it has been shown according to the Practical 
Examples 1 ~ 4, it is an invention that has as the main materials of the filter, the 
laminated layer product 5, 10, 15 and 20, that are formed as the electretized film is 
continuouslv bent or folded and over the whole surface of the film, the wrinkles 2 
7, 12 and 17, are formed, and this imparted with wrinkles electret film 1, 6, 11, 16 is 
correspondingly stacked in the direction of the thickness, and the front edges of the 
wrinkles are adhered or melt adhered onto the film surface, and then, the air that is 
being purified is flowing in the direction of the wrinkles and it passes through the 
continuous pathways 3, 8, 12 and 18. 

According to the present invention, the contact surface area of the air and the 
electret film, is increased, and because of that, the dust collection efficiency is 
increased, and because the air is flowing easily, there is little loss of pressure, and 
also, because in the case of the the imparted with WTinkles electret film, the front 
edges of the wrinkles are adhered or melt adhered, there is no deviation from the 
shape, and during the use, there is no fluttering, and due to that, there is no 
volatilization of the adhered dust material, and because of the cooperation of all of 
these factors, a filter is obtained that has excellent dust collection performance and 
also, that has a long working life. 

When the filter according to the present invention is compared according to the 
nonwoven fabric type filters (A), (B), (C), according to the previous technology, and 
the filter (D), that has a structure that is formed by the layer lamination of flat 
electret film, the results obtained are according to the presented in Table 1. 
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is poor. And in the case of (B) and C) L7ffi^nl 7 low ' h ° wever - the efficiency 
losses are high. Also, in the casTof the to fS" f ° d ' h ° Wever ' ** P^ssure 
the pressure losses are 0, and the ^ffiden ' t S2££ Iayer pr ° duct < D >< 
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